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DIRECTOR’S FOREWORD

Prof. Dr. Mohd Rafie Bin Johan

Director of Nanotechnology & 
Catalysis Research Centre

Nanotechnology and Catalysis

Research Center (NANOCAT) has

been established since 2001 at

Universiti Malaya as a specialized

center of excellence (COE) in

nanotechnology and catalysis. Our

vision is to be an internationally

renowned and recognized CoE in

Catalysis and Nanomaterials.

NANOCAT offers students,

researchers and academics a

wonderful place to study and

research. It is highly inter

disciplinary in that chemists,

biologists, physicists and engineers

all work together to create

amazing new materials with

remarkable properties and to

develop devices that change the

way we live. They are also

encouraged to carry out their

individual scientific research

resulting in publications in the best

journals. NANOCAT also has strong

collaboration with the industrial

partner such as Petronas,

Hartalega, Oleon and others. We

have access to the latest analytical

equipment including filed emission

scanning electron microscopes, x-

ray diffraction, BET analysis,

various spectroscopies, chemical

reactors and thermal analysis

methods.



ABOUT NANOCAT

Catalyst

Design

Smart

Materials

Chemical

Catalysis

Energy

Catalysis

Environmental

Catalysis

NANOCAT (Nanotechnology and Catalysis Research centre) is a PTj

incorporated by UM in 2012, a UMCoE. Its mission is to be a world leader in

“catalysis and nanotechnology” coining sustainability and green technology.

NANOCAT research thrust is deploying catalysis to support energy, chemical

synthesis, environment pollution and global warming mitigation as well as

designing smart materials as catalyst, sensor, nanocoating, and nanocomposite.

NANOCAT was given a status of HICoE Potential in 2013, in catalysis. The Centre

has strived to attain a national status for HICoE (MOHE) as well as NanoCentre

(NNC, MOSTI) with strong support and commitment from Universiti Malaya. In the

last 6 years, 2017 to 2022, it witnessed a pronounced explosion in its

productivity in all aspects.
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As a national research center

focusing on nanotechnology

and catalysis, NANOCAT has

come out with a strategic

planning in research grant

application. With that in

mind, the emphasis has been

given to five niche areas of

NANOCAT which are

catalyst design, energy,

chemical synthesis, and

environmental mitigation as

well as smart materials.

SCOPE OF RESEARCH

RESEARCH PROJECT



Mohd Rafie Johan was a Professor of Materials

Engineering in Department of Mechanical

Engineering, University of Malaya. Currently, he is

Director of Nanotechnology and Catalysis Research

Center (NANOCAT), University of Malaya. He

gained his PhD in 2005 from Department of Physics,

University of Malaya. He is the author in 376

peer-reviewed (ISI) papers with h-index 36. Prof.

Rafie is well recognized internationally in the field of

Nanotechnology. Testimony to this, he has been

elected in Evaluation Panels for AET and ITR clusters

and UPGP and for grants applications at UMRG,

PRGS, FRGS and Qatar Foundation. He has been

appointed as a panel for Yang di Pertuan Agong

Scholarship and COMSTECS for Islamic Organization

Country for evaluation of best scientific papers for

Muslim Scientist. He also secured funding as PI from

the University of Malaya and Malaysian

Government. For the past two years, Prof Rafie has

been appointed the editor-in-chief of The

International Conference of Science and Engineering

Materials (ICOSEM). Prof Rafie has been invited as a

speaker to numerous talks and conferences and also

Guest Editor for Symmetry (ISI journal) and editor for

Asean Engineering Journal. He leads Nanomaterials

Engineering Research Group of 45 PhD and 30

Master. These supervised students span over a quite

broad scientific area going from science (chemistry,

physics, material science, biology) to engineering

(chemical, material).

MANAGEMENT STAFF

Prof. Dr. Mohd Rafie Bin Johan

Director of Nanotechnology & 
Catalysis Research Centre

Wan Jefrey Basirun is currently a Professor

in Electrochemistry and Physical Chemistry

started his career in the department of

Chemistry, University Malaya as the

department undergraduate tutor in 1991

upon graduation in bachelors in Science

with honors majoring in Chemistry, and

proceeded with a PhD degree in

electrochemistry in 1997 from the University

of Southampton in United Kingdom in 1997.

Since joining the active research groups in

the department of Chemistry in 1997, he

has supervised a total of 31 PhD and 7

Master students to completion, in addition

have authored and co-authored more than

314 papers in journals indexed ISI web of

knowledge, with a h-Index of 47. His

appointment as the Deputy Director in

NANOCAT in July 2018 is aimed to

strengthen NANOCAT’s niche research

areas. His research interest is on the use of

nanomaterials and nanocomposites in

catalytic processes, sensors, biomaterials

and energy conversion and storage.

Prof. Dr. Wan Jefrey Basirun

Deputy Director of 
Nanotechnology & Catalysis 

Research Centre
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ACADEMIC STAFF

Assoc. Prof. Dr. Ong Boon Hoong Assoc. Prof. Ir. Ts. Dr. Lai Chin Wei 

Assoc. Prof. Dr. Nader Ghaffari Khaligh

Assoc. Prof. Dr. Suresh Sagadevan

Prof. Dr. Juan Joon Ching Dr. Chee Chin Fei

Dr. Nor Aliya Hamizi

Assoc. Prof. Dr. Lee Hwei Voon

Dr. Yasmin Abdul Wahab

Dr. Zaira Zaman Chowdhury

Dr. Nam Hui YinAssoc. Prof. Dr. Nurhidayatullaili Muhd Julkapli

Dr. Marlinda Ab Rahman
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ADMINISTRATIVE STAFF

Nur’Adilah Md Jelani
Assistant Registrar (N41)

Afzalina Che Kob @Yaacob

Project Officer (N41) 

Muhammad Nur Iman Amir
Research Assistant 

Khairul Iskandar Baharom
Assistant Engineer (JA29)

Mohamad Safuan Kamaruddin

Assistant Science Officer (C29)

Nuramera Pa’dek
Science Officer (C41) 

Norlia Abd Rani 
Research Assistant 

Noor Fariza Mohd Fawzi
Research Officer (Q41)

Durga Devi Suppiah
Research Officer (Q48)

Farhana Abd Wahid
Assistant Science Officer (C29) 

Fatimah Zahara Abdullah
Research Officer (Q41)

Nur Azrin Daud 
Research Assistant 

A
N

N
U

A
L 

R
EP

O
R
T 

2
0

2
2

PA
G

E 
7

Dr. Lee Kian Mun

Research Officer (Q52)

TECHNICAL STAFF



RESEARCH FUNDINGS

RM13.89

RM10.26
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NANOCAT Research Grants (2018-2022)

University National Industry International Total

As a national research center focused on nanotechnology and catalysis research areas,
NANOCAT has come out with a strategic planning in research grant application. With that in
mind, the emphasis has been given to four niche areas of NANOCAT which are environmental,
smart materials, chemical synthesis and energy that aligned with the Sustainable Development
Goals (SDGs). This has been clearly translated to the active research grant 2022 secured by
NANOCAT academic staff, which out of RM RM 4,361,712.57 total amount of research
funding received, 57 % was contributed by the smart materials, 30 % by environmental studies,
11 % by chemical synthesis, and 2 % by energy-related studies. The focused of research
grant sources selection for NANOCAT Research Center is based on the Industrial grant, UM
Research Grant, National Grant, and International Grant with the amount percentage of 36 %,
32 %, 24 % and 8 %, respectively. With this amount of funding received, NANOCAT research
thrust could progressively developing and serving catalysis and nanotechnology research not
only in Malaysia basis but also over the international region.

Environmental 
30%

Energy 
2%

Chemical 
11%

Smart material
57%

Niche Areas 2022 2018: Environment  Smart materials  Energy  Chemical
2019: Environment  Smart materials  Energy  Chemical
2020: Smart material  Environment  Chemical  Energy
2021: Smart material  Environment  Chemical  Energy
2022: Smart material  Environment  Chemical  Energy

*Total of 46 active projects.
**Keywords from project titles used to determine the niche areas.A
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FRGS
72%

PRGS
28%

META, US
83%

IF019-2022
3%

IF023-2022
2%

Nippon Sheet 
Glass 

Foundation
6% King Khalid 

University, Saudi 
Arabia 6%

Partnership
5%

RU (Cluster)
57%

IIRG
38%

UM Grants

RESEARCH GRANTS

Proivate
6% Private

3%

Synergy Lite Sdn Bhd
2%

Titanium World 
Technology Sdn Bhd

1%

KW PNC(JIM)
5%

Karex Industries Sdn Bhd
80%

MyBiomass Sdn Bhd
3%

Industry Grants
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International Grants

National Grants
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YEARS

2022 (12m)

2021 (12m)

2020 (12m)

2019 (12 m)

2018 (12 m)

2017(12 m)

2016 (12 m)

2015 (12 m)

2014 (12 m)

NANOCAT, 168, 35%

PRCUM, 60, 13%
UMPEDAC, 65, 14%

IOES, 78, 16%

CEBAR, 59, 12%

TIDREC, 46, 10%

2022 UM PAPERS INDEXED IN WOS ACCORDING TO UM CENTRE OF EXCELLENCE (6 UMCOES) -
AS OF 31TH MAC 2023

PUBLICATIONS ANALYSIS

ISI PAPERS_NANOCAT (UM) INDEXDED IN WOS (2014 – 2022) AS OF 31 MAC 2023
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Spectroscopy Hall
The Spectroscopic Hall, a laboratory

within NANOCAT, focuses on

determination of physical and

chemical structural properties,

chemical properties, morphological

and texture properties, for liquid,

semisolid and solid samples.

X-Ray Hall 
X-Ray Hall provide a non-

destructive technique to determine

phase composition of solid

materials.

Reactor & Combinatorial 
Technology Hall 
Reactor Hall focuses on catalytic

performance screening and testing

especially for petrochemical & bio

oil industries. Equipped with GC to

quantitatively analyze the reaction

products to study the reaction

mechanism allowing a reaction

selectivity and yield to be

optimized.

Karl Fischer Coulometer (KF)

Freeze Dryer 

Autoclave 200 ml HS/SS 

Density Meter 

Selective Oxidation Fixed-bed   Reactor 

(SELOX) 

Precipitation Reactor (Lab Max) 

Trickle Flow Reactor (TFR) 

High Performance Liquid          

Chromatography (HPLC) 

Gas Chromatography (TCD-FID) 

Gas Chromatography (GC-MS) 

Temperature Programmed         

Desorption, Reduction, and         Oxidation 

(TPDRO) 

Surface Area Analyser (BET Single Port) 

Tensiometer (Surface Tension) 

 Fixed-bed Microreactor (atmospheric 

pressure). 

Gel Permeation Chromatography (GPC) 

Ion Chromatography (IC) 

Scanning Electron Microscope (SEM)

Raman Spectroscopy (RAMAN)

Elemental Analyser (CHNOS)

Fourier Transform Infra red (Ex situ-FTIR)

Fourier Transform Infra red (In situFTIR)

Differential Scanning Calorimetry (DSC)

Differential Scanning Calorimetry (In

situ-DSC)

Zeta Potential (ZP)

Particle Size Distribution (PSD)

Thermogravimetry Analysis (TGA)

Thermogravimetry Mass Spectroscopy

(TG-MS)

UV-Vis Spectroscopy (UV-VIS)

Vibration Sample Magnometer (VSM)

Hall Effect - Ball milling

X-Ray Diffraction (Ex situ-XRD)

X-Ray Diffraction (In situ-XRD)

RESEARCH FACILITY
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• SPECTROSCOPY HALL

• X-RAY HALL 

• REACTOR HALL 

• COMBINATORIAL TECHNOLOGY HALL 

• UM-HARTALEGA LABORATORY 

• BIOSYNTHESIS LABORATORY 

• NANOMATERIAL LABORATORY 

• ADVANCED FUNCTIONAL NANOGROUP LABORATORY  

• OLEON LABORATORY 

• CHEMICAL CATALYST LABORATORY

• SPECIALTY CHEMICALS HALL 

• ENVIRONMENTAL LABORATORY 

• ENERGY AND ADDITIVES LABORATORY 

• CHEMICAL STORE 

• QUANTUM NANOTECHNOLOGY LABORATORY 

• NANO MATERIALS ENGINEERING LABORATORY 

• BIOMEDICAL SCIENCE LABORATORY 

• KAREX LABORATORY 

• ENERGY ANF BATTERY LABORATORY

• NANO TRANSITION METAL OXIDE PRODUCTION PLANT

LABORATORY
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6 PhD Completions 5 MPhil Completions

LIST Of ITP STUDENTS (BASED ON INSTITUTION): YEAR 2017-2022

NANOCAT POSTGRADUATE STUDENTS

Lim Lai Peng (PhD with Distinction)

Tai Xin Hong (PhD with Distinction)

Chong Soon Weng (PhD)

Md. Shalauddin (PhD)    

Nurul Athirah Binti Ismail (PhD)

Syed Tawab Shah (PhD)

Syabilah Binti Sazeli (MPhil)

Siti Hajjar Binti Hassan (MPhil)  

Brandon Ng Ywe Soong (MPhil)

Lia Zaharani (MPhil)

Chua Wen Hong (MPhil)

Name of The Institution 2017 2018 2019 2020 2021

AIMST University, Malaysia 1

UITM, Malaysia 1 3

Politeknik Nilai, Malaysia 1

University Technology Petronas, Malaysia 3 2

Universiti Malaya, Malaysia 15 1 0

University Sarawak Malaysia 2 

Tunku Abdul Rahman University College, 
Malaysia

4 5 3

University Kebangsaan Malaysia 1

University Terengganu, Malaysia 1

Universiti Malaysia Perlis, Malaysia 1

M’sila, Algérie 2

SBA Algeria (Sidi-Bel-Abbes University) 1

Polytech Orléans, France 1

Navy Engineering College , National 
University of Sciences & Technology (NUST), 
Pakistan

1

Multimedia University, Malaysia 2 5

University of Nottingham 3

Ucsi University 1
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AWARDS & DISTINCTIONS

Prof. Dr. Mohd Rafie

Johan, Assoc. Prof. Dr. 

Suresh Sagadevan, 

and Assoc. Prof. Dr. 

Lee Hwei Voon on the 

incredible success of 

published in the top 

10% Web of Science 

(WoS) Indexed 

Journals.

Associate Professor Dr Lai Chin 

Wei for being awarded Best 

Young Member for Institute of 

Mechanical Engineers

Associate Professor Dr

Nurhidayatullaili and Dr

Yasmin for awarding 

the FRGS 2022.

NANOCAT won 
two medals (Gold 

and Bronze) in 
PECIPTA 2022 
for inovation in 

two protypes

1) Smart 
Photoactive Air 

Purification 
Curtain Fabric 

(Fresh Air Curtain)

2) A Kit for 
Detecting 

Multiple target 
DNA Species in 

Food

Congratulations 
to Associate Prof 

Dr Juan Joon 
Ching and 

Professor Dr 
Mohd Rafie Bin 

Johan teams for 
the high 

achievement.
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Dr Chee Chin Fei, Dr

Lee Kian Mun, Dr

Yasmin Abdul Wahab

and Mr. Mohamad 

Safuan for awarding 

the Anugerah

Perkhidmatan

Cemerlang (APC) and 

Sijil Perkhidmatan

Cemerlang (SPC) 

Universiti Malaya

Associate Prof. Dr. Nurhidayatullaili Binti Muhd Julkapli, Associate 

Prof. Dr. Suresh Sagadevan, and Dr. Zaira Zaman Chowdhury on 

the incredible accomplishments of securing International Grants

Excellent HICoE and UMCoE;

Academic staff with the most highly 

cited paper (science)



AWARDS & DISTINCTIONS

Ms. Phoon bao lee for 

awarding the 1st place 

in VIRTUAL UM3MT 

Competition @ Faculty 

level

Congratulations Ms

Durga Devi Suppiah

for being Promoted to 

Senior Research Officer 

Q48.

Best Paper Awards 

for the 1st

Postgraduate 

Students Research 

Paper Competitions

Mr. Koh Jin Kwei has 

won the 4th place 

(consolation prize with 

rm 100) in 

Pertandingan

Penyelidikan Innovasi

Nanoteknologi (PIN) 

Program Nano 

Kebangsaan 2022, 

Bangi Resort Hotel

Nanocat students on 

successfully 

completing their 

studies in the 62nd

Universiti Malaya 

Convocation 

Ceremony

MRC-MERANTI 

Commercializati

on matching day 

with NANOCAT 

as an exhibitor 

for rubber 

product 

nanotechnology
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Dr. Marlinda Binti Ab 

Rahman on the 

incredible 

accomplishments of 

securing the Prototype 

Research Grant Scheme 

(PRGS 2022-1)

Prof. Dr. Mohd Rafie Johan, Prof. Dr. Wan Jefrey Basirun, 

Assoc. Prof. Ir. Ts. Dr. Lai Chin Wei, Assoc. Prof. Dr. Juan 

Joon Ching, Assoc. Prof. Dr. Nader Ghaffari Khaligh, and 

Assoc. Prof. Dr. Suresh Sagadevan, Prof. Dr. Sharifah Bee 

O.A Abd Hamid (Allahyarhamah), Assoc. Prof. Dr. Lee 

Hwei Voon, Assoc. Prof. Dr. Nurhidayatullaili Muhd

Julkapli, Dr. Zaira Zaman Chowdhury, Dr. Lee Kian Mun

are listed among world’s top 2% scientists 2022
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Intensification in networking and research collaboration were

formalized through 15 MOUs (2 national and 13 international), 10 MOAs

(6 national and 4 international). The co-operation has given mileage

for joint publications in WoS journals with high impact.

COLLABORATORS
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MOU

International

 University of the Western Cape

 Iraqi Forum for Intellectures and

Academics

 Peace University

 Wajufo Investment Holdings Co. Ltd

 University of Sydney

 ProNEXO Engineering Consultancy

 Cihan University Sulaimaniya

 GLA University

 Corporation of Research and

Industrial Development

 Tikrit University

 Institute for Color Science and

Technology

 Kharazmi University

 Sari Agricultural Sciences & Natural

Resources University

National

 Universiti Teknologi Petronas

 Universiti Teknologi Mara

 Sime Darby plantation

MOA

International
 Thai Kiwa Chemical Co. Ltd

National
 Sunway University

 International Islamic University 

Malaysia

 Universiti Sains Malaysia

 Karex Industries Sdn Bhd

 Global Envdk Sdn. Bhd.

 Nanoverify Sdn Bhd

COLLABORATORS
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PUBLICATIONS 2022

Safety

No. Article/Review Quartile

1

Zaharani, L., Johan, M. R., Titinchi, S., & Khaligh, N. G. (2022). 4-(Dimethylamino)pyridinium chlorosulfonate: A new ionic 

liquid exhibiting chlorosulfonic acid action as monoprotic Bronsted acid and no sulfonating reagent. Journal of Molecular 

Liquids, 345, 7. doi: 10.1016/j.molliq.2021.118261

Q1

2

Akhter, S., Shalauddin, M., Basirun, W. J., Lee, V. S., Ahmed, S. R., Rajabzadeh, A. R., & Srinivasan, S. (2022). A highly 

selective bifunctional nanosensor based on nanocellulose and 3D polypyrrole decorated with silver-gold bimetallic alloy to 

simultaneously detect methotrexate and ciprofloxacin. Sensors and Actuators B-Chemical, 373, 13. 

doi:10.1016/j.snb.2022.132743

Q1

3

Yoong, W. C., Loke, C. F., Juan, J. C., Yusoff, K., Mohtarrudin, N., Tatsuma, T., . . . Lim, T. H. (2022). Alginate-enabled 

green synthesis of S/Ag1.93S nanoparticles, their photothermal property and in-vitro assessment of their anti-skin-cancer 

effects augmented by a NIR laser. International Journal of Biological Macromolecules, 201, 516-527. doi: 

10.1016/j.ijbiomac.2022.01.062

Q1

4

Kamarudin, D., Hashim, N. A., Ong, B. H., Faried, M., Suga, K., Umakoshi, H., & Mahari, W. A. W. (2022). Alternative 

fouling analysis of PVDF UF membrane for surface water treatment: The credibility of silver nanoparticles. Journal of 

Membrane Science, 661, 12. doi: 10.1016/j.memsci.2022.120865

Q1

5
Johari, S., Johan, M. R., & Khaligh, N. G. (2022). An overview of metal-free sustainable nitrogen-based catalytic 

knoevenagel condensation reaction. Organic & Biomolecular Chemistry, 20(11), 2164-2186. doi: 10.1039/d2ob00135g
Q1

6

Syazwani, N. S., Efzan, M. N. E., Kok, C. K., & Nurhidayatullaili, M. J. (2022). Analysis on extracted jute cellulose 

nanofibers by Fourier transform infrared and X-Ray diffraction. Journal of Building Engineering, 48, 7. doi: 

10.1016/j.jobe.2021.103744

Q1

7

Ong, C. L., Jiang, X. F., Juan, J. C., Khaligh, N. G., & Heidelberg, T. (2022). Ashless and non-corrosive disulfide 

compounds as excellent extreme pressure additives in naphthenic oil. Journal of Molecular Liquids, 351, 9. doi: 

10.1016/j.molliq.2022.118553

Q1

8

Hossain, M. A. M., Uddin, S. M. K., Sultana, S., Wahab, Y. A., Sagadevan, S., Johan, M. R., & Ali, M. E. (2022). 

Authentication of Halal and Kosher meat and meat products: Analytical approaches, current progresses and future 

prospects. Critical Reviews in Food Science and Nutrition, 62(2), 285-310. doi: 10.1080/10408398.2020.1814691

Q1

9

Gorjian, H., & Khaligh, N. G. (2022). Ball-Milling Technique for the Straightforward Synthesis of Nitriles from Aldehydes 

Using Poly(N-vinylimidazole): Is the Mechanochemical Procedure a Practical Metal- and Solvent-Free Synthetic Method? 

Acs Sustainable Chemistry & Engineering, 10(32), 8. doi: 10.1021/acssuschemeng.2c00644

Q1

10

Mousavi, S. M., Hashemi, S. A., Bahrani, S., Sadrmousavi-Dizaj, A., Arjmand, O., Omidifar, N., . . . Gholami, A. (2022). 

Bioinorganic Synthesis of Sodium Polytungstate/Polyoxometalate in Microbial Kombucha Media for Precise Detection of 

Doxorubicin. Bioinorganic Chemistry and Applications, 2022, 12. doi: 10.1155/2022/2265108
Q1

11

Mousavi, S. M., Hashemi, S. A., Kalashgrani, M. Y., Rahmanian, V., Gholami, A., Chiang, W. H., & Lai, C. W. (2022). 

Biomedical Applications of an Ultra-Sensitive Surface Plasmon Resonance Biosensor Based on Smart MXene Quantum 
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